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Writing Mathematics
E.G. Bernard
Marc Garneau CJ .
135 Overlea Blvd.
Don Mills, Onlario
M3C IB3

All young children, except the most severely
handicapped, possess a language, and can repeat
stories sequentially and in detail after hearing them
a surprisingly few times. People retain these
stories for their whole lives. Vinu ally all young
children, then, possess the ability to learn a system
of symbolic knowledge. Can techniques from
language experiences assist in the learning and
assessment of mathematics?
In order to attempt an answer to this question, I
visited several mathematics' classes and told the
students that I was going to give them an unusual
mathematics assignment today. First, I'll give you
a non-mathematical example of the assignment and

All young children, except the most
severely handicapped, possess a
language, and can repeat stories
sequentially and in detail after
hearing them a surprisingly few
times. Virtually all young children,
then, possess the ability to learn a
system of symbolic knowledge.

Now, tell me the content (the story) that you
associate with these two expressions. (Teachers
may have to use other examples depending upon
the cultural backgrounds of their studeolS.)
Most students said these expressions refer to the
story of Cinderella. When asked to commence
telling the story, most students began "Once uJXXl a
time", and were able to tell the story. I pointed
out, that although they had likely not heard this
story for a long time, they had an amazing amount
of correct detail in their stories and the content of
their stories was well sequenced.
Now for the mathematics assignment. This time I
will put a title on the board, and you write the
story. (The classes I visited had recently
completed their study of fractions , and I had the
students' names and scores on their fraction tests.)
The differences between
fractions.

addin~

and

multiplyin~

Remember the Writing Process in your English
classes. List the appropriate content, that is. what
you know about the title, sequence the content. and
write out a fiill account of the story. Give a lot of
detail. Use only words.

let you try it. We'll discuss and take up aspects of
this assignment. Second, I'll give you the
mathematical assignment. Third, I'll return in a
few days, take up the assignment. explain to you
what I'm trying to accomplish, and solicit your
views.

When I read the stories, many students employed
introductory and concluding sentences. For
instance. "There are a few differences between the
addition and multiplication of fractions.... These
are the differences between the addition and
multiplication of fractions."

I'm going to put two non-mathematical expressions
on the board. When you see two expressions. I
want you to tell me the content (the story) that you
associate with these two expressions.

In a few cases, students incorporated their content
into a traditional type of story. For instance. "Once
upon a time there was a boy named Bob who
didn 't know how to do fractions. His friend
helped him after school one day.... Bob finally
understood how to do fractions , and passed his
fraction test." In another version, the conclusion
stated, "and the boy not only passed his next

Here are the two expressions: glass slipper and
pumpkin.
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fraction test, years later he became a Math teacher! '
And in another case, "Adding and Multiplying
were talking to each other one day. Adding asked
Multiplying to tell how he is different from Adding
regarding fractions. ... Well , although we both
deal with numbers, we are diffe rent in many
ways."

well as an history, and the greater the variety, the
more likely we will match an aspect of the course
with a talent of a student. Consequently, in
mathematics, we should employ the traditional
types of testing as well as assignments of the type I
am suggesting in this paper in order to meet the
variety of talents that students possess.

I had prepared a marking scheme prior to
administering these assignments. I awarded marks
for the title being present, for an introductory
sentence with a bonus for a creative introduction,
for a conclusion, and for spelling, grammar, and
writing style. In marking the content of the
addition of fractions, I was looking for some
discussion of finding a common denominator, of
adding the numerators, and placing the sum of the
numerators over the common denomin ator. In
marking the multiplication of fractions, I was
looking for a description of multiplying the
numerators together, and placing this product over
the product of the denominators. I also awarded
marks for a reference to reducing answers to their
lowest terms, of dividing in the multiplication of
fractions to reduce the size of the numbers, a
reference to the order of ope rations, and a
discussion of dealing with mixed nwnbers.

The business-world and post-secondary schools
want graduates who can communicate clearly and
creatively. They appear to want young people who
can describe as well as apply what they know. If
this is true, then a student who can apply theory
and articulate it clearly should score higher than
someone who can only perform the calculations
properly. If writing mathematics is an important
aspect in understandingand reporting mathematical
concepts, then I hope this paper may point to a way
of commencing this activity in our classrooms.

As many as forty percent of the students' marks
increased on this assignment over their marks on
traditional fraction tests, and many substantially,
for instance: 37 to 65, 23 1045, 63 to 80, and 72 to
100. Some of the students received marks similar
to their marks on the traditional fraction tests. As
many as forty percent of the students ' marks
decreased, for instance: 71 to 60, 60 to 35, 53 to
Hl, and 63 to 0. Most of the students whose
marks decreased were New Canadians; they were
unable to describe or write about mathematical
operations albeit some of them scored higher on the
traditional types of tests.
I beli eve tha t exercises of this type offe r
op portunities for many students to exhibit
knowledge not requested in traditional mathematics
tests. It is important in all subject areas that we
employ a variety of types of questions, and a
variety of types of evaluation instruments in order
to meet the various talents of each of our students,
and to allow students to be successful in some area
of each course. For instance, in visual arts courses
students are not evaluated in only one medium.
Various media are explore d, for insta nce,
sketching, watercolours, oil, charcoal, clay, etc. as
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When I returned to the classes in order to take up
the assignments, to explain what I was attempting
to do, and to solicit the students' view s, I
discussed how very young children, except the
most seve rely hand icapped, have learned a
language and stories. In fact, it is amazing how a
young child can repeat a story, such as, Cinderella,
after hearing it a surprisingly few times. You have

It is important in all subject areas

that we employ a variety of types of
questions, and a variety of types of
evaluation instruments in order to
meet the various talents of each of
our students, and to allow students
to be successful in some area of
each course.
heard the story of fractions many more times than
you heard the story of Cinderella, and you have
heard abou t frac tions more recently than
Cinderella. You should be able to describe
operations involving fractions. Some students
said, but there was no pressure or expectation to
learn Cinderella at our mothers' knees, and at the
time, Cinderella was interesting to us. Fractions
(or mathematics in general) is not interesting to
many of us. These students have pointed out the
very basis for commencing this type of exercise
(writing mathematics) at a much earlier stage in the
HMN Journal #9

educational process. I explained to them that I was
seeking additional methods for assessing students
in math ematics. Some students thought that
seekin g additional assessme nt methods in
mathematics was a good idea. Others, of co urse,

did not like this idea. Some students recalled that
they had been asked in the past to write about how

Topics in Mathematics need to be
presente d in an overvi ew rather
than in isolated pieces. By learning
(or seeing) the whole story,
association and sequence are
pr esent.
they felt after writing a math test, and some said
that they had beenasked to write poetty concerning
their experiences in mathematics.
In order to implement " Writing Mathematics" I
believe we need some applications in learning and
assessing mathematics which arise from learning
language and stories.
• In learning languages and stories, we give
countless examples of how words are used.
In Mathematics, we need to give countless
examples of how numbers are used. Further,
we need to give examples of applications, for
in stance, from Scien ce. Technology.

Computer Studies, Sport s, Geography,
Business, and so on.
• I suggest that topics in Mathematics need to
be presented in an overview rather than in
isolated pieces . Langu age and stories are
learned holi stically. We did not learn
Cinderella by hearing bits of the story now
and then, and out of sequence. By learning
(or seeing) the whole story, associa tion and
sequ ence are present. Associ ation and
sequence are two aspects of what is meant by
the material having "meaning", of not being
like nonsense syllables. There is a lot of
research on the amount of time and effort
required to learn nonsen se syllables as
opposed to learning meaningful materi al.
Nonsense syllables are learned more slowly
(research suggests that four times the effort is
required ), and are quickly forgotten. Does
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Mathematics co me across as no nsense
syllables to somechildren?
In mathematics, we can go back later and deal
with difficult points in isolation, rather than
teaching the whole topic in a series of isolated
points. I suggest that we need to present the
"whole fracti on story": what are fractions,
example s of what fractions look like, how
fractions are used, pictures of pieces of pie,

the parts of a fraction named and labelled, the
four operations as they apply to fractions
noting the similarities and differences anx>ng
the opera tions, examples of the four
operations, and so on. As well as association
an d seque nce being present in this
methodology, students would have the whole
story of fractions in their notes in one place
for study purposes.
• Pan of the testing in Mathematics, then.
should include the natural questioning which
is used in evaluating language and stories as

well as the traditional means of testing.
• Assignments and assessment in Mathematics
need to involve great variety,and not ju st
textbook-like questions. For instance, in
introductory Geometry, assignments and
assessment need to include problem-solving,
research, writing, conceptual knowledge.
aesthetics. and so on. These attributes can be
met through learning the shapes, learning the

parts of each shape, labelling , learning
perimeter, area , and volume, applying the
formulae to perimeter, area, and volume
creating mobiles of shapes, researching these
shapes as they appear in nature, writing the
story of, say, Area, the use of computers in
generating these shapes, estimation of widths
of rivers and heights of trees, and so on.
• The common elements of "problem-solving"
need to be di scussed noting that there are
often more ways than one to solve problems.
The learning style of each student may mean
that each student prefers one way over
another.
• One very important method of learning in the
Humanities involves a st udent asking
questions prior to commencing a topic. and
then having his own questions answered
during his read ings. We remember the
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answers to our own questions better than we
remember the answers to someone else' s (the
teacher' s) question s. For instance, if we
were about to study the American Civil War,
we might ask what are the dates of the war,
who were the leaders of both sides, what
were the two sides, how did the war start,
what were the causes, what was the first
battle, what were the major battles. what was
the last battle. who were the generals. who
won. reasons for the outcome, what was
going on in the world at the time of this war.
does anyone really win a war, what are the
effects of the war immediately after, and
today. are there any feelings about the war
still present in America, and so on.
As a person reads about a topic, new questions will
arise. As a person has more experience asking his
own questions, he will get better at asking
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questions prior to commencing a topic, and thus,
will get better at remembering significant details
about a topic.
In the case of introducing fractions: what are
fractions, what does the word fraction mean, can
you add, subtract, multiply and divide fractions,
what are the rules for these operations with
fractions. what are some applications of fractions,
how are fracti ons used, what new vocabulary
arises from the study of fractions, is there a
relationship between fractions and decimals, and
fractions and percent, and so on.
If there is a genn of an idea in this paper, I suspect
each reader will be able to add many other
applications. I would be very glad to hear from
you concerning new applications that you can make
to this idea.
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